I ncreasing clinical experience with heart transplantation has led to first-year survival rates of 85% or more'; long-term success is limited, however, by the development of cardiac allograft vasculopathy, a unique form of coronary artery disease in the graft.2 This process now accounts for the majority of late postoperative deaths in heart transplant recipients.
The "response-to-injury" hypothesis regarding the pathogenesis of atherosclerotic disease3,4 is also believed to apply to allograft vasculopathy.2 This hypothesis states that endothelial cell injury initiates smooth-muscle cell migration and proliferation in the transplanted coronary arteries, leading to progressive concentric narrowing. To test the proposition that endothelial injury occurs early after transplantation, we studied coronary vasomotor responses to infusion of nitroglycerin, adenosine, and acetylcholine (ACh) using intravascular ultrasound to directly observe changes in lumen diameter in nine patients undergoing coronary angiography 1 year after heart transplantation. Four of the nine patients also had intracoronary Doppler flow velocity measurements to assess microvascular function with the same agents. Methods
The Institutional Review Board of Shands Hospital at the University of Florida approved this protocol. Patients participated with fully informed consent.
All patients received heparin (10,000 units i.v.) immediately after placement of sheaths in the femoral artery and vein. In those patients who had not had a permanent epicardial VVI pulse generator placed at the time of surgery as a part of a separate investigational protocol, a standby bipolar pacing lead was placed in the inferior vena cava.
A SF, 30-MHz intracoronary ultrasound catheter (Cardiovascular Imaging Systems, Inc., Sunnyvale, Calif.) was positioned in the left anterior descending coronary artery (LAD) just proximal to the origin of the first large diagonal branch, using a minimum of intravascular contrast and standard interventional techniques, with a 9F guiding catheter and 0.014-in. guide wire. After satisfactory initial images were obtained, the study agents were injected into the left coronary system through the guiding catheter; the agents were given as a bolus within 10 seconds followed by a saline flush. All patients first received 2 mg adenosine followed by 60 ,ug ACh. After each drug injection, observation was continued until the vessel returned to its initial diameter. 
Discussion
These data show significant epicardial coronary artery vasoconstriction in response to ACh, consistent with endothelial dysfunction, in a series of nine patients studied prospectively 1 year after heart transplantation. 
